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COMPLETE SPECIFICATION 
Improvements in or relating to Self Lubricating Gear Drive Unit 

necessary that the high rotary speed be 
reduced within the driving unit, in order 
to attain conventional operation of the 60 
accessory. 

In accordance with the features of this 
invention, & gear reduction unit is pro- 
vided within the turbine drive housing, 
the entire assembly being self-lubricated. 65 
The gears furnish the necessary lubri- 
cant pumping action, an action similar 
to that in gear pumps, wherein the lubri- 
cant is thrown by the .gears against a 
baffle plate as well as against the inner 60 
walls of the casing. The lubricant which 
as collected by the baffle plate 
drains to a feed position on the 
baffle plate adjacent central apertures in 
the turbine and drive shafts. The -centri- 66 
fugal force encountered in the rotating 
shafts pumps the lubricant through the 
shafts and radially outward through 
ports in collars or bossed portions on tie 
shafts to lubricate anti-friction bearings 70 
located adjacent the collars. There are 
drain channels located in the housing to 
drain the lubricant from th& bearing 
chambers of the housing back into the 
gear chamber of the housing wherein the 75 
initial pumping of the oil or other lubri- 
cant is repeated. Sealing units are also 
provided near the ends of the casing to 
seal the drive shaft and casing from leak- 
age of the lubricant. 80 
m Accordingly, it ia an object of this 
mention to provide an improved tur- 
bine driving mechanism adaptable for 
driving engine accessories which are 
incorporated in jet-propelled engines or £5* 
the like. 

Another object of this invention iB to 
provide an improved turbine construction 
of unusual simplicity and which is 
entirely self lubricated, go 

A particular object of this invention is 
to provide a gear reduction unit for a 
turbine driving mechanism. 
Another ottyect of this invention is to 



TFe, Thompson Pnonrcrs, Ikc, a Cor- 
poration organised under the laws of the 
State of Ohio, United States of America, 
of 2106, Ckrbwood Boad, Cleveland, 

5 Ohio, United States of America, do 
hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 

10 and by the following statement : — 

This invention relates to a drive mech- 
anism, particularly a turbine drive with 
a self-contained and lubricated gear 
reduction unit adapted for driving acces- 

16 series for jet-j>ropelled engines and the 
like. 

The present invention provides a self 
lubricating; gear drive unit, including a 
casing having a gear chamber adapted to 

<20 receive a charge of lubricant and a shaft 
bore extending away from the gear cham- 
ber, a t bearing means in the shaft bore, a 
shaft journaled in the bearing means and 
having an end portion extending into the 

26 gear chamber, jjear means on the end por- 
tion rotatable in the gear chamber, the 
shaft having a lubricating passage com- 
municating with the bearing means in the 
shaft bore and opening axially outwardly 

30 at the end portion of the shaft, and baffle 
means in the gear chamber at the end 
of the shaft to colle&t lubricant splashed 
by the gears for direction into the lubri- 
cating passage for passage to the bearing 

36 means. 

With the adoption of m jet-propelled 
engines for aircraft propulsion, a demand 
has arisen for lightweight, turbine driven 
engine accessories, such as fuel pumps 
40 and oil pumps. It has been found to be 
most advantageous to have such acces- 
sories driven oy pressured air passing 
through the engine at a point in advance 
of the fuel combustion chamber. 

In a turbine driving unit for an engine 
accessory, such as a fuel pumj) driving 
unit described specifically herein, it is 

[Price S/SJ 
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provide a turbine driving unit and a gear 
reduction unit which, are self-lubrictited 
wf fiifn the same housing. 

A further object of this invention is 
5 to provide a gear reduction unit whioh is 
self-lubricated without the incorporation 
of a lubricant pump. 

The specific nature of the invention, as 
well qs other objects and advantages 
10 thereof, will become apparent to those 
skilled in the art from the following 
detail description of the annexed sheets 
of drawings which, by way of preferred 
example only* illustrate one specific 
1 5 embodiment of this invention. 

In the accompanying drawings : — m 

Figure 1 is a longitudinal cross-section 
view, with parts in elevation, of a tar- 
bine drive »nd gear reduction unit cou- 
20 structed in accordance with this invent 
tion; 

Figure & is a transverse sectional view 
token substantially as indicated by the 
line II — H of Figure 1 ; 

25 Figure 3 is an end elevational view of 
the turbine end or left-hand end of the 
unit of Figure 1 with the line I— 1 
thereon to indicate the direction of the 
view of Fignre 1; and 

80 Figure 4 is an enlarged sectional view 
showing the oil seal incorporated in the 
unit for sealing the shafts and casing. 

Both the turbine and gear reduction 
elements of the combined unit embodying 

36 this invention are mounted in and sup- 
ported by a generally tubular casing 10 
which comprises two castings or f orgings 
12 and 14 as best seen with ref erence to 
Figure I. One end portion of each, of the 

49 castings 12 and 14 is radially enlarged 
as indicated at 12a and 14a, respectively, 
rnrtft the ends of the enlarged portions are 
madhined for securing the castings 12 
and 14 to each other. The securement is 

45 attained by providing radially extending 
ears or lugs 16 (Figure 2) in spaced rela- 
tion about the outer periphery of the 
enlarged portions 12a and 14a, the ears 
having central apertures for accommo- 

50 dating bolts 18 which may be used to 
bring' the eastings 12 and 14 into secured 
relationship. An 0 ring m is located 
within a groove in the machined face of 
the casting 12 and is deformed upon pies- 

55 sure from the casting 14 to form a seal 
against fluid leakage at the joinder of the 
casting. 

A turbine shaft 22 i6 suitably journaled 
within the casting 12 as by a pair of anti- 

69 friction bearing units 24 disposed in 
chamber of the casting 12 and having 
inner race rings bottomed against oppo- 
site sides of a collar portion 22a of the 
shaft 22. One end 22b of the shaft 22 is 

ffi of reduced diameter and projects out. of 



the end of the casting 12. The other end 
22o of the shaft 22 is likewise of reduced 
diameter and is splined to mount thereon 
a gear 26 which is secured in place over 
the splined portion of the shaft 22 as by 70 
the nut 28 threaded to the end of the 
shaft 22 nearest the casting 14. 

To prevent fluid leakage along the bore 
of the casting 12 or the surface of the 
shaft 22, a seal unit 30 is mounted inter- 75 
mediate the left-hand anti-friction unit 
24 and the left-hand end of the easting 
12. 

To drive the shaft 22, a turbine rotor 
32 is secured on the projecting end por- 80 
tion 22b of shaft 23 in any conventional 
fashion, such as by a key 34 and a nut 36 
threaded on a threaded end portion 22d of 
the shaft 22. The turbine Totor 32 is of 
integral construction and embodies a hub 86 
poftion 32a of generally frusto-conical 
configuration, decreasing in diameter in 
nn outward direction, and a plurality of 
circumf erentially spaced, radially extend- 
ing vanes or blades 32b. The outer peri- 90 
pheral surfaces of the vanes 32b arc like- • 
wise of generally frusto-conical configura- 
tion but the effective taper of the outer 
peripheral surfaces is substantially less 
than the taper of the root sun aces. 95 
Accordingly, the effective space or volume 
between any two adjacent vanes increases 
substantially in an axially outward direc- 
tion, although the external periphery of 
rotor 32 is concurrently decreasing in dia- 100 
meter. 

To supply pressured fluid to the turbine 
rotor 32 so as to effect its rotation, nozzle 
ring member 38 is provided which is of 
generally annular configuration and has 105 
a central recess 38a suitably proportioned 
to permit the nozzle member 38 to be 
slipped over the reduced dia- 
meter end portion 12b of cast- 
ing 12 and secured to the radial flange 110 
12c thereof in any conventional fashion 
as by bolts 40. The nozzle ring 38 is also 
of generally frusto-conical configuration 
and the large diameter end portion 38b 
thereof extends axially beyond the end 115 
of casting 12 and overlies the large dia- 
meter portion of the turbine rotor o2. 

Nozzle ring 38 is provided with a plur- 
ality of circumferentially spaced nozzle 
apertures 38o which have their discharge 120 
openings arranged immediately adjacent 
the end face of the turbine rotor blades 
32b. To supply pressured fluid concur- 
rently to . all of the nozzle apertures 38c, 
an annular shroud 42 is provided and is 125 
arranged to cooperate with the^rear face, 
or inlet face of the nozzle ring 38 to 
define a generally toroidal inlet chamber 
42a therewith. The shroud member 42 
may Be secured to the assembly by hav- 130 
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ing its radially innermost edge 42b 
clamped between the nosale rinff 38 and 
the casing flange 12c by the bolts 40 and 
its outermost edg'e 42c Becured to a cylin- 

5 drioal face 38d of the nozzle ring 38 by 
suitable means not shown. An 0 ring 
seal 44 is positioned in a groove in 
the cylindrical face 88d to be deformed 
when the Bhroud 42 is placed therearound 

10 end in such deformed condition Be ale the 
cylindrical face 38d and the inner surface 
of the outermost edge 42o of the shroud 
42 from leakage of fluid from within the 
shroud inlet chamber 42a. 

15 As is best shown in Figure 3, the 
shroud member 42 is provided with an 
integrally, formed tan^entiaHy disposed 
inlet, conduit 42d which communicates 
with a suitable source of pressured fluid. 

M This source of pressured fluid may be 
obtained by connecting a conduit will, the 
tangential inlet 42d of the shroud mem- 
ber 42, the conduit having its mouth por- 
iion disposed in the air stream through 

2& the jet casing or the external casing of 
the jet engine. The disposition of the con- 
duit to the tangential inlet 42d should 
be such that it will bleed off a portion 
of the air passing" through the engine 

30 casing to supply the turbine rotor 32. 
A second shroud member 46 of annular 
configuration is provided to closely suy 
round the frusto-conical periphery of the 
turbine blades 32b, The shroud member 

36 46 is provided with an integral, radially 
projecting flange 46a by which it may b* 
conveniently secured to the front face of 
the nozzle ring 38 by a plurality of bolts 
48. The smaller diameter portion 46b of 

w the shroud ring 46 provides exhaust pas- 
sage for the pressured fluid which drives 
the turbine rotor 32. 
From the foregoing description, it is 

• apparent that when pressured fluid is 

*5 supplied 4o the tangential inlet conduit 
42d of the shroud member 42, the pres- 
sured fluid will be supplied through the 
nozzle 38c to the blades 82b of the turbine 
rotor 32 and efiect a driving of the tur- 

50 bine lotor 32 and hence the shaft 22. 
Rotation of the turbine rotor 32 and of 
the shaft 22 may be at a rate far in excess 
of that desired in driving an engine acces- 
sory, such as a fuel pump, and in accord- 

55 ance with thiB invention, a gear reduc- 
tion unit is incorporated to diminish the 
rotary Bpeed of the drive shaft to the 
engine accessory. 
As previously mentioned, the gear 28 is 

60 splined to the innermost end 22o of shaft 
22 tq rotate therewith. The gear 26 in 
rotation conventionally meshes a larger 
diameter gear 50 which is carried by a 
lower gear shaft 52 journaled respectively 

65 at its left-hand end by the anti-friction 



bearing unit 54 disposed in sump cham- 
ber S 2 in the casting 12 adjacent the 
larger diameter portion 12a and at its 
right-hand end by an anti-friction "bear- 
ing unit 66 disposed in sump chamber S t 70 
in the casting 14 adjacent the larger dia- 
meter portion 14a. The shaft 52 also 
accommodates a relatively smaller dia- 
meter gear 58 intermediate the gear 50 
and bearing unit 56. 75 

The gear 58 conventionally meshes 
with a relatively larger diameter gear 60 
which is splined to an accessory drive 
shaft 62. The drive shaft 62 is journaled 
within chamber C 2 of the casting 14 as by 80 
conventional anti-friction bearing units 
64 which are located on opposite sides of a 
collar or boss portion 62a of the shaft 62. 
The bearing units €4 are retained within 
the casting 14 as by a split ring retaining 85 
ring 66. The outermost or right-hand end 
of the shaft 62 is internallly splined as 
indicated at 68 for driving connection to 
an engine accessory wnich may be 
secured to the outermost or right-hand 90 
face 14b of casting 14 as by the embedded 
bolts 70. A sealing unit 72 is located 
about the internally splined end £8 of the 
shaft 62 to seal the surface of the internal 
bore of the casting 14 and the external 95 
surface of the drive shaft 62 from leakage 
of fluid. The sealing "unit 72 is retained 
within the cavity of the casting 14 by a 
retaining ring 74 which is secured to the 
casting 14 as by screws 76. 100 

Prom the foregoing description it is 
apparent that when the turbine shaft 22 
rotates the small gear 26 thereon, the 
larger pear 50 meshed therewith 
will drive the- lower gear shaft 105 
52 at a reduced speed determined 
by the relative sizes of the gears. 
The driven shaft 52 then drives the small 
gear 58 which is meshed with the rela- 
tively larger diameter gear 60 to drive the 110 
drive shaft 62 at a still lower speed. As 
illustrated, the overall reduction in rotary 
speed between the turbine shaft 22 and 
the drive shaft 62 is approximately 
10.35 :1 as would be desired for example 116 
in operation of a fuel pump. 

As shown in Figure 1 the castings 12 
and 14 cooperate to form a chamber "C" 
receiving the gears and this chamber is 
charged with oil which is thrown by the 120 
gears against the walls of the chamber 
and especially against the inner walls of 
wie radially enlarged portions 12a and 
14a of the castings 12 and 14. A baffle 
plate 78 is provided within the chamber 125 
O and is located intermediate the inner 
ends of the shafts 22 and 62. 

As shown in Figure 2, the baffle plate 
78 is secured as by screws 80 to radially 
inwardly directed projections 82 on the 13U 
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inner ^nll of the casting portion 14a of 
casting 14. The proieetions 82 besides 
affording securing means for the baffle 
plate' 78 also deflect oil particles thrown 

5 off by the gears towards tie oil baffle 
plate 78, ~ . 

The baffle 78 is equipped with inclined 
crossed slots 78a and 78b intersecting at 
a point aligned with the ends of the 

10 shafts 22 and 6£. Oil on the baffle 78 
drains to these slots and tends to flow 
therein to the intersection and thus is 
directed towards the inner ends of the 
shafts 23 and 62. 

15 As shown in Figure I the shafts 22 and- 
62 haxe central bores or channels 84 and 
86, respectively. These channels extend 
into the shafts from the inner ends there- 
of to the collars 22a and 62a thereof 

29 where they intersect with radial channel 
portions which open through the peri- 
phery of the collars. Centrifugal force in 
the radially extending channel portions 
induces a flow of oil from the baffle at the 

25 point of intersection of the slots 78a and 
1 8b through the channels 84 and 86 to be 
radially sprayed at the outlets in the 
collars 22a and 62a. Some of the oil in 
the chamber C is thus drawn into cham- 

3ft bers C t and C ? surrounding the collars 
22a and 62a respectively to lubricate the 
bearing units 24 and 64 which respec- 
tively journal the shafts 22 and 62. 
Further source of lubrication for the 

86 aforementioned bearing units 24 and 64 is 
provided by means of a paiT of drain pas- 
sages 88 and 90 respectively located in the 
castings 12 and 14. These passages have 
their inlets on inclined surfaces 12e and 

40 14e, respectively, the surfaces I2e and 14e 
being inclined to collect oil thrown to the 
top of the chamber C. m 

The chambers C x and C» are drained by 
the passages 92 and 94, respectively, the 

45 oil flowing- through the passages 92 and 
94 into lower sump chambers Si and^S« 
containing the lower bearings 54 and 56, 
respectively. The lower gear shaft 52 has 
an axial passage 52a therethrough and a 

58 central radially directed communicating 
passage 52b, Centrifugal force caused by 
rotation of the gear shaft 52 draws oil 
through passage 52a to be radiallv dis- 
charged through the passage 52b. The oil 

56 is thus fed back to the central chamber 
C where it is again in position to be 
pumped by the gears. ^ 

From the foregoing description it is 
obvious that the lubricant is pumped 

60 throughout a continuous cycle during 
operation of the turbine to lubricate the 
bearings of the turbine shaft, the drive 
shaft and the gear shaft. In order that the 
cycle of lubrication be continued without 

65 leakage of oil or lubricant, the shaft seal- 
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iag units 30 and 72 are provided to seal 
the turbine shaft 22 and the drive shaft 
62, respectively. The sealing units 30 and 
72 are of duplicate construction t and 
arrangement and with reference to Figure 70 
4 wherein only seal 30 is illustrated it is 
to be understood that the construction 
and operation of the seal 72 is the same. 

A sheet metal sleeve 188 is press-fitted 
over that portion of the shaft 22 wher? 75 
the sealing unit 30 is located. Tke sleeve 
188 has a radially outward flange projec- 
tion 18Sa by which ring 190 is driven. 
The flange 188a and the ring 190 may be 
connected by welding or by seating a 
driving, lug lS8b on the flange 188a into 
a slot 190a in the ring 190. An outer 
shroud 192 of generally annular con- 
figuration which has an aperture 192n of 
comparatively larger diameter at its 85 
one end and an aperture 192b of 
comparatively smaller diameter at its 
other end is secured in the bore of the 
casting portion 12b so as to shroud the 
sleeve 188. The casing 192 has an internal 90 
transverse wall member 104 welded there- 
to which is centrally apertured at 19 la. 
A diaphragm 196 with a central opening 
19Ga acta against the outer surface of the 
wall 194 being biased )J? a compression 96 
spring 198 which rests against the inner 
wall of the casing 192 adjacent the large 
diameter opening 192a. A graphite 
impregnated ring 100 is attached to the 
diaphragm 196 on tlie side opposite the 100 
compression spring 198. The ring 100 has 
a knife-like ed«;e on its opposite face 
which acts against the ring 190 forming 
a seal between the ring 100 and the riug 
190. A synthetic rubber ring 102 is placed 105 
about the casing 192 and is deformed to 
seal against the tapered surface 192o 
thereof and the inner surface of the bore 
of the casting 12, Another synthetic 
rubber ring 104 of relatively lesser dia- 110 
meter is secured for sealing between the 
sleeve 188 and the ring 10U. The sealing 
of the shaft 22 and casting 12 is thus 
completed by the incorporation <rf 
two rings 102 and 104 and the sealing 115 
unit 30. Oil may enter the sealing unit 
30 through the aperture 192b but is sealed 
within the confines of the rubber dia- 
phragm 196 and the casing 192 by the 
actions of the spring-biased graphite 120 
impregnated ring 100 against the rotat- 
ing metal ring 190. 

It is, therefore., apparent that the tur- 
bine drive and gear reduction units 
embodying this invention are self-lubri- 125 
cafed and sealed and may be advantage- 
ously applied to jet engine accessories 
wherein the overall dimensions and the 
weight of the unit must be maintained at 
a minimum. 130 
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It will, of course, be understood that 
various details of construction may be 
modified through a wide range without 
departing from the principles of this 
5 invention and it is, therefore, not tie pur- 
pose' to limit the patent granted hereon 
■otherwise than necessitated by the scop* 
of the appended claim*. 

What we claim is: — 
4 1. A self-lubricating gear drive unit, 
mcluding a casing having a geai cham- 
ber adapted to receive a ^charge of lubri- 
cant and a shaft bore extending away 
. from said gear chamber, a bearing means 
15 in said shaft bore, a shaft journaled in 
said bearing means and having an end 
portion extending into said gear chamber, 
gear means on said end portion rotatable 
in said gear chamber, said shaft having 
20 a lubricating passage communicating 
with said bearing means in said shaft bore 
and opening axially outwardly at the end 
portion of said Bhaf t, and baffle means in 
• * ai d gear chamber at the end of Baid shaft 
2o to collect lubricant splashed by said gears 
for direction into said lubricating pas- 
sage for passage to said bearing means. 

2. A gear drive unit according to 
Claim 1, wherein said baffle means com- 

30 prises a baffl© plate in said gear chamber 
having crossed slots formed therein inter- 
secting in alignment with the end of said 
shaft to collect lubricant for direction 
into said lubricating passageway for pas- 

85 sage to said bearing means. 

3. A gear drive unit according to Claim 
1, or 2 wherein said shaft ha* an axially 
extending lubricating passage opening 
outwardly at said end portion and a rad> 

40 ally extending passage intersecting 
said axially extending lubricating passage 
and opening outwardly at said bearing 
means, Baid baffle means collecting the 
lubricant splashed by said gear means for 

« direction into said axially extending 
lubricating passageway, and said radially 
extending passage being operative to cen- 
tnfugally induce flow of lubricant from 

t* sai Jf f F ar J??^.* 0 ? aid bearing means, 

00 J. A self-luDricahnff drive and gear 
reduction unit including a casing 
adapted to be charged with lubricant, 
bearing means in said casing, a pair of 
opposed co^xially aligned shafts extend- 

55 ing into said casing and ;ourualed in said 
bearing means, reduction gear means 
interconnecting said shafts for co-rotation 
and being rotatable in said casing to 
splash the lubricant throughout the caa- 

60 ing, and baffle means comprising a baffle 
plate in said casing interposed between 
said shafts, said baffle plate having 
crossed! allots intersecting in alignment 
with the axial centers of said shafts to 

65 collect lubricant splashed on said baffle 



plat* by said reduction gear means for 
passage to the ends of said shafts, eaoh 
of said shafts haying lubricating passages 
therein communicating from the opposed 
ends to the bearing means in which each 70 
shaft is jouroaled, thereby to carry lubri- 
cant from said slots to said nearing 
means. 

5. A gear drive unit according to Claim* 

4, including a third shaft iournaled in 75 
additional bearing means and being in 
spaced parallel alignment with said pair 
of shafts, each of Baid lubricating pas- 
sages of said pair of shafts opening out- 
wardly at the opposed ends of said shafts, 80 
said reduction gear means interconnect- 
ing all of said shafts for co-rotation at 
different speeds, said baffle plate collect- 
ing lubricant splashed by said reduction 
gear means for direction to said lubri- 85 
eating passageways for passage to said 
first hearing means and additional pas- 
sageways formed in said casing from said 
first bearing- means to the additional bear- 
ing means journaling said third shaft to 90 
carry the lubricant thereto. 

6. A gear drive unit according to any 
of the preceding claims, comprising 
opposed casings cooperating to define a 
gear chamber intermediate a plurality of 95 
spaced bearing chambers, a drive shaft 
extending through one of said bearing 
cliambers on one of said casing, an oppos- 
ing shaft extending through a bearing 
chamber on the other of said casings, 10D 
the innermost ends of said shafts beinff 
disposed in said gear chamber, a shaft 
spanning said ^ear chamber and extend- 
ing into a bearing chamber of eaoh of 
said casings, said reduction gears in said 105 
gear chamber connecting the shafts in 
driving relation, said gears being 
arranged to splash lubricant in said gear 
chamber, bearings in each bearing cham- 
ber rptatabjy supporting the shafts,, each U0 
oi said shafts having passages connecting 
the gear chamber to their respective bear- 
ing chambers to indue the now of lubri- 
cant, whereby lubricant is induced to flow 
from said gear chamber through said Mfi 
bearing chambers back to said gear oham- 
oer. said baffle means being constructed 
and arranged to collect lubricant for 
direction to said passages in said drive 
sJiaft and said opposing shaft, and sealing ISO 
means to seal the lubricant in. said 
casings. 

7. A gear drive unit according to Claim 
b, wherein each of said casings have 
chamber comi * oibl S the gear 125 

8. A geaT drive unit according to Claim 
i, or 4 wherein said casing has a first 
bore extending therethrough with an 
enlarged medial gear chamber adapted to 13Q 



be charged with said supply of lubricant 
said casing being additionally recessed to 
provide a second bore extending on oppo- 
site sides of said gear chamber and 

6 in spaced parallel alignment to the 
said first bore, said pair of co- 
asdally aligned shafts m said first 
bore having opposed ends extending 
into said gear chamber, a first bear- 

10 ing means in one end of said first 
bore journaling one of said pair of shafts, 
a second bearing means in the other end 
of said first bore journaling the other of 
said pair of shafts, a shaft seal in each 

15 end of said first bore to prevent leakage 
along said pair of shafts, a third shaft 
in said second bore, a third bearing means 
in one end of said second bore jonrnaling 
one end of said third shaft, a fourth 

-20 bearing means in the other end of said 
second bore journaling the other end, of 
said third shaft, said gear reduction 
means interconnecting said shafts for co- 
rotation, each of said pair of shafts hav- 

25 ing an axially extending lubricating pas- 
sage from the end thereof to said first and 
second bearing means, respectively, to 
carry lubricant thereto, and means in said 
casing providing lubricating passage- 

30 ways from said first bearing means to said 
third bearing means and from said second 
bearing means to said fourth bearing 
means to carry lubrioaut thereto. 

9. A self-lubricating gear drive unit 

35 adapted for jet-Dropelled engines compris- 
ing opposed casings cooperating to define 
a gear chamber and upper and lower 
bearing chambers on each side of the gear 
ch am ber, an upper shaft extending 

40 through the upper bearing chamber of 
each casing, said upper shafts having 



opposed terminal ends in the gear chanir 
ber, a lower shaft spanning the gear 
chamber and extending into the lower 
bearing chambers, bearings in each bear- 4o 
ing chamber rotatably supporting tlw 
shafts, gears in the gear chamber con- 
necting the upjier ana lower shafts, said 
upper shafts naving passages connecting 
said terminal ends thereof with the upper 50 
bearing chambers^ baffle means in the 
gear chamber extending between the 
upper shafts and arranged to collect lubri- 
cant splashed by said gears for direction 
into the passages between the gear cham- 65 
ber and the upper bearing chambers, each 
of said casings having a drain passage 
connecting the gear chamber to said 
upper bearing chambers thereof to addi- 
tionally feed lubricant to the upper bear- 60 
ing chambers, each of said casings hav- 
ing a drain passage connecting the upper 
and lower bearing chambers thereof to 
feed lubricant to the lower chambers, 
said lower shaft having a passage joining 65 
the lower bearing chambers with the gear 
chamber and arranged to induce flow of 
lubricant to the gear chamber, a turbine 
housing on one casing, and a turbine rotor 
in said housing on one upper shaft to 70 
drive the shaft for rotating the gears in 
the gear chamber and thereby drive the 
other shafts while splashing lubricant on 
the baffle. 

10. A self-lubricating gear drive unit 7& 
substantially as herein described with 
reference to the accompanying drawings. 

STEVENS, LAN&NER, PAEEY & 

Chartered Patent Agents, 
Agents for the Applicants. 
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